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which have been produced by cracking

(either continuously or intermltt-entl.y)

liquid hydrocarbons that boil above 100° raising the conversion temperature durifg 75
C. and which have been obtained by the the course of the condensation reactioi.
catalytic conversion at normal pressure This method has the great advantage that
26 and at moderately raised temperatures with a given quantity of aluminium
from mixtures of carbon monoxide and chloride, substantially larger quantities
Lhydrogen. of Denzine can be converted in one 80
In cracking the hydrocarbons men- charge than is possible if unsaturated
tioned, the conditions are so selected that benzines with the same quantity of
30 a benzine which has a high content of aluminium chloride are converted with
unsaturated hydrocarbons but contains the condensation temperature unaltered.
little or no aromatic hydrocarbons, is In order in this way to convert aclarge 85
produced, which-is then wholly or partly quantity of unsaturated benzines, with.a
—that is to say after the distilling off of given quantity of aluminium chloride, it
35 particular fractions—ireated in known was necessary hitherto to divide the
manner with anhydrous aluminium benzine into a number of charges and
chloride or other condensation agents, again .to use the condensation agent 90
viscous oils being produced by condensa- employed in the preceding condensation
tion and polymerization. The condensa- reaction while raising the conversion
40 tion agent 1nitially employed in the temperature, during the conversion of the
condensation of the mixtures of hydro- next benzine charge. In this way is has
carbons containing olefines can be used hitherto been necessary to employ a mueh 95
repeatedly for one particular condensation greater proportion of catalyst and to work
reaction, if during the succeeding up the reaction products repeatedly while
45 condensation reactions the conversion in the method according to the invention
temperature is suitably raised. This when working up a like quantity of
much repeated use of the same catalyst benzine these operations have to be 100
for fresh condensation reaction reduces carried out once only.
the consumption of condensation agents Tt has further been found that it is
50 very considerably. Howeyer, after many possible to ecomomise in condensation
repeated conversions with the same agents such as aluminium chloride by
catalyst, the effectiveness of the catalyst, adding, after reaching the highest 105

is finally so reduced that it might be
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Process for producing Lubricating Oils

We, RUHRCHEMIE AKTIENGESELL-
scuArT, of Oberhausen-Holten, Germany,
a body corporate organised and existing
under the Laws of the German State, do
hereby declare the nature of this inven-
tion and in what manner the same is to
be performed, to be particularly described
and ascertained in and by the following
statement : —

It is known in connection with the
production of synthetic lubricating oils to
start with mixtures of liquid hydro-
carbons containing unsaturated hydro-
carbons, and to condense the mixtures by
using suitable condensation agents.
Suitable substances may be obtained, for
example, by cracking or by the catalytic
dehydrogenation of %ydroea,rbon oils. It
has been found preferable to make use of
benzines which are rich in olefines and
which have been produced by cracking
liquid hydrocarbons that boil above 100°
C. and which have been obfained by the
catalytic conversion at normal pressure
and at moderately raised temperatures
from mixtures of carbon monoxide and
hydrogen,

In cracking the hydrocarbons men-
tioned, the conditions are so selected thab
a benzine which has a high content of
unsaturated hydrocarbons but contains
little or no aromatic hydrocarbons, is
produced, which is then wholly or parily
—that is to say after the distilling off of
particular fractions—treated in known
manner with anhydrous aluminium
chloride or other condensation agents,
viscous oils being produced by condensa-
tion and polymerization. The condensa-
tion agent 1nitially employed in the
condensation of the mixtures of hydro-
carbons containing olefines can_be used
repeatedly for one particular condensation
reaction, if during the succeeding
condensation reactions the conversion
temperature is suitably raised. This
much repeated use of the same catalyst
for fresh condensation reaction reduces
the consumption of condensation agents
very considerably. However, after many
repeated conversions with: the - same
catalyst, the effectiveness of the catalyst,

" is finally so reduced that it might be

[Price 1/-)

replaced by fresh catalyst, as any further
raising of the condensation temperature
would adversely affect the reaction.
According to the invention it is
possible to economise in condensation
agents in still greater measure by
employing, when carrying out the first
condensation reaction, only a small
quantity of aluminium chloride or other
condensation agent in relation to the
benzine which is rich in olefines, the
quantity being so small that it would be
by no means sufficient to obtain during a
sifigle temperature stage a sufficient
conversion of the benzine in the carrying
out of the condensation reaction. Com-
plete conversion of the benzine which is
rich in olefines “while carrying out
condensation in a single stage, is obtained
according to the invention by gradually
(either continuously or intermittently)
raising the conversion temperature during
the course of the condemsation reaction.
This method has the great advantage that
with a given quaantity of aluminium
chloride, substantially llarger quantities
of benzine can be converted in one
charge than is possible if unsaturated
benzines with the same quantity of
aluminium chloride are converted with
the condensation temperature unaltered.
In order in this way to convert a large
quantity of unsaturated benzines, with a
given quantity of aluminium chloride, it
was necessary hitherte to divide the
benzine into a number of charges and
again - to use the condensation agent
employed in the preceding condensation
reaction while raising the conversion
temperature, during the conversion of the
next benzine charge. In this way is has
hitherto been necessary to employ a much
greater proportion of catalyst and to work
up the reaction products repeatedly while
in the method according to the invention
when working up a like quantity of
benzine these operations have to be
carried out once only. -
- It has further been found that it is
possible to economise in condensation
agents such as aluminium chloride by
adding, after reaching the highest
temperature—that is {o say after the
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2 490,930
conipletion of the conversion—a small benzine was caused to react in the same
quantity of fresh aluminium chloride t6 vessel and with the same quantity of

" the spent aluminium chloride, whereupon aluminium ehloride, but care was taken
the conversion of, for example, a new --that the heat generated was absorbed from

5 charge of cracked benzine can commence the outset to such an extent that a slow 70
again at a low “teinperature. . No broad = rise of temperature to 70° C. took place
claim 1s made to this feature in view of within a period of 12 hours, a very large
the claims which we have made in our yield of valuable highly polymer oils was
Specification No. 473,935. 77 7 = obtained as the polymerization product.

10 The following example explains the Where on the other hand, the cooling 75
process more exactly: T 77 777 7 action was carried out in a third experi-

Exampre I. . . _ . ment to too great an extent, there was no
1000 gm. of a ecracked benzine of rise of temperature, the reaction was

_ specific gravity 0.692 at-20°- C. containing ‘arrested and practically no polymeriza-

15 459% of unsaturated hydrocarbons -were -tion took place.- 80
charged with- 10 zm. . of- anhydrous Tt was further found advisable to begin
aluminium - chloride and- subjected to a the- condensation of the unsaturated
econdensation wreaetion --while the tem~- -hydrocarbons at as low temperatures as
perature was Deing --gradually and possible, for example, between 0 and 30°

20 continuously raised. - The temperature of (3., and to reduce the foo rapid reaction 85
originally 20° C. was raised continuously by suitable cooling in such manner that
to 100° C. during the eourse of 120 hours. only a slow rise of temperatiiye took place
After the- conversion had eceased, the in the conversion vessel due to the heat

- layer of benzine eontaining the lubricat- generated in polymerization and that the

25 ing oil formed was- separated from the final temperature set up as the result of 90
contact layer that consists -of -aluminium the condensation period of 6 to 20 hours
chloride and . double <compounds- of did not exceed 50 to 80° C. in the case of
aluminium chloride, and from it 424 gm. producing heavy oils and 100 o 120° C.
of lubricating - oil were extracted by 1n the case of producing light oils.

80 distillation. The proportion -of lubricat- 'The benzine charge which is under- 93
ing oil sécured to the aluminium chloride going reaction can be cooled either by
introduced thus amounted to- 42:1. external cooling or by direct or indireci
After the additien of a small quantity of internal eooling or by a combination of
fresh- amhydrous aluminium chloride both, it being advantageous to assist the

35 (about 10 to 209% of the quantity first distribution of the heat in the reaction }0¢

added) to the layer of catalyst separated
off, the latter can -be-used again for the
conversion of cracked benzine commenc-
éi(l)g éga‘in at low temperatures such as
- - It has furthermore been found neces-
sary to -absorb -at suitable temperatures
the heat -generated during the condensa-
tion reaction in every stage -of condensa-
tion. The heat must not therefore be
deliberately absorbed -as has hitherto
been the practice, but-care ‘must be taken
that -from the commencement of -the
reaction the heat generated is absorbed
only to such an -extent thet a slow rise
in temperature to @ predetermined final
temperature results within the condensa~
iion period. The following experiments
are put ferward to-explain the conditions:
55 -A  cracked  benzine -containing

40

45

50

vessel by vigorously stirring the reaction
mixture. - o S
Exact-control -of - temperature in these
reactions is -rendered - difficult by the
physical properties of the contact.layers 105
produced with the condensation agent,
for example AlCl,, during the conversion
of the unsaturated oils: -On the one hand
external -cooling -combined with the
stirring -of the conversion mixture is
usually - insufficient for absorbing the
large quantities of heat generated during
the -condensation 7eaction, sufficiently
rapidly from- the conversion vessei, and
on the ‘other hand by reason of the 115
properties of the contact layers it is in
practice not possible to absorb -additional
freat by - employing suitable cooling
surfaces. It has previously been proposed
to produce viscous oils by condensation of 120

110

60

65

aluminium chloride was poured into a mixtures of unsaturated hydrocarbons by
well insulated - vessel and stirred. The adding neutral oils to the reaction mass in
heat of polymerization heated the mixfure order thus to reduce the quantity of heat
rapidly o .70° €. At this temperafure generated and the concenfration of the
cooling was started and the heat generated reacting substances.. This method has 125
absorbed. During the experiment it was however the disadvantage that large
found that strong .polymerization took quantities of diluents must be added and
place_but that condensation products of after the reaction is complete, removed
preponderatingly low molecular weight by distiltation from. the viscous -oils

' 130

were obtained. Where the same eracked produced, . . . .
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It has also been found to be an
advantage to add to the unsaturated oils
to be converted, neutral low-boiling
substances such as propane, butane or

b pentane or mixtures of these hydro-
carbons by the evaporation of which the
heat is drawn off from the reaction mass.
Measurements have shown that the
quantities of heat per kg. of oil

10 generated during the condensation of the
lubricating oil amount to 150 to 200
Kecal. In order to absorb quantities of
heat at particular temperatures the
maintenance of which is important to

15 polymerization, it is possible to proceed
in various ways.

For example, one may add, at normal
pressure, to the reaction mass which is
being rapidly stirred, such a quantity of

20 light-boiling hydrocarbons that the heat
absorbed by the evaporation of the
quantity introduced corresponds to the
generated heat of condensation and
polymerization, the substances issuing in

25 gaseous form being reliquefied outside the
reaction vessel,

However, a certain quantity of light-
boiling substances may be added at the
commencement to the conversion vessels

80 which are provided with counter-current
coolers, these light-boiling substances
evaporating during the reaction but
being condensed in the counter-current
coolers. The maintenance of a particular

35 reaction temperature is efflected in this
method by simultaneously adjusting the
condensation temperature and the corre-
sponding vapour pressure by the cooling
agent which evaporates while in circula-
tion, recondenses and returns to the
stirred vessel.

In order with this method to avoid the
pressures rising in the conversion vessels
beyond the desired limits when the
45 reaction temperatures become necessarily

higher, it is under certain conditions

40

advantageous to employ at higher
reaction temperatures cooling agents
which boil at correspondingly higher

50 temperatures. .
Having now particularly described and
ascertained the nature of our said inven-
tion and in what manner the same is to
be performed, we declare that what we
55 claim is:— )
1. A process for producing lubricating
oils by the condensation of benzines

produced by catalytic conversion of
mixtures of hydrogen and carbon
60 monoxide and containing unsaturated

hydrocarbons by using suitable condensa-
tion agents, characterised in that the

" polymerization, it being necessary for

condensation temperature is gradually
raised, continuously or in stages, during
conversion and that the condensation 65
agent is employed in a quantity which is
insufficient for complete conversion in a
single temperature stage and that the
catalyst separated off from the reaction
product is used for the conversion of a 79
new charge of benzine again commencing
with low temperatures,

2. A process according to claim 1,
characterised in that the catalyst which
is reduced in effectiveness after one or 75
more condensations have taken place is
regenerated by the addition of small
quantities of fresh catalyst.

3. A process according to claim 1,
characterised in that the original reaction
temperature is advantageously between 0
and 30°. the reaction temperature being
raised slowly during the reaction.

4. A process according to claim 1, 2 or
3 characterised in that the changes of 85
temperature in the conversion vessel are
controlled in such manner that the
temperature is only gradually raised
continuously or in stages by the heat of

80

T1zat1 . . 90
producing highly viscous oils that a final

condensation temperature of from 50 to
80° C. shall not be exceeded in the
reaction mixture, and for producing less
viscous oils a final condensation tempera-
ture of from 100 to 120° C. shall not Le
exceeded.

5. A process according to claim 1, 2,3
or 4 rcharacterised in that neutral sub-
stances that boil at low temperatures are 100
added to the oils to be converted, for the
purpose of regulating temperature, which
substances are caused to evaporate by the
heat generated during the reaction.

6. A process according to claim 1, 2, 8, 105
4 or b, characterised in that the cooling
agent evaporates while in circulation,
recondenses and returns to the stirred
vessel, the desired reaction temperature
being maintained by the simultaneous 110
adjustment of the condensation tempera-
ture and of the corresponding vapour
pressure,

7. A process according to claim 1, 2, 8,

4, 5 or 6, characterised in that liquefied 115
propane, butane, pentane or mixtures of
these hydrocarbons or of their unsaturated
homologues are used as the indifferent
low-boiling cooling agent.

95

Dated the 21st day of December, 1936.
EDWARD EVANS & CO.,
40/43, Chancery Lane, London, W.(C.2,
Agents for the Applicants.
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